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Trail Valley Creek (TVC). The intent was to make repeated
airborne measurements during the intensive operational
periods of November, January and March, to use airborne
SAR measurements in conjunction with ground validation
and satellite measurements for creating a spatial map of
snow characteristics over the region.
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Prior to this effort, the UMass Ku-band system had been
only locally deployed and had not be flown on an aircraft.
The ECCC TVC experiment, supported by the Canadian
Space Agency and seed funding from NASA’s Terrestrial
Hydrology program, the Ku-band system was adapted to a
Cessna 208 (Caravan) platform and integrated with aircraft
power and a GPS/INU system supplied by UMass.
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Motion measurement and control
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Similar studies (Lei et al., 2016) have shown that in addition to the radar cross-section
signature, that interferometric SAR can also be used for exploring characteristics of the
snow pack.

Coherent dense-media modeling of the snow pack in terms of grain size, grain density
and snow depth (parts a, b and c of the lower right figure below) shows that the X-, Ku-
and Ka-band InSAR signature of correlation magnitude and phase can be used to
estimate these properties of the snow pack.
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The focusing of the radar data into SAR imagery takes place by accounting for the changing distance and Doppler
= @ = @ history of the radar as it passes by targets in the systems field of view. This requires precise knowledge of the aircraft
B -® position, attitude and antenna pointing. For this purpose, point targets such as deployed corner reflectors are use
00 ©° © P e © for adjusting and monitoring the success of this focusing.

O

1500

Interferometric R
sensitivity to snow | e, o
grain size, density and

snow-pack depth
1Bpe -

2000 95

Azimuth sample

oss-track sample

N
(4]
o
o

%0 : Changing phase as a function of the
flight path, can be converted into

. 5LC phase Bl topography and estimates of the snow
" . HEHES _ T depth

along-track sample

3000 |+

85

hed 3500 |- |

© Plot of antenna position during SAR imaging  Dosplr spectum torrang i 1200
At each position, both magnitude and phase of echoes 162 -

(a) are recorded. Thus a ‘synthetic’ antenna array or
‘aperture’ is formed.
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100 I - Prior to the November flights over TVC, the system had flown only one time before, in
\ \ the Muskoka region of Canada, in order to test basic capabilities.

S
N
I

initial y~~
zero—DopplerJ pitch
z

vector

Now that the science data are collected we are continuing to process data form the
campaign. The next steps are to finish processing the data and make it available to users.

/

" oaoa
......

Doppler freq, Hz
3
,

o
T
‘
|

|
-100

|
0
Doppler frequency (Hz)

/
100 (e

LS
)

[0) N et _:.: .. ‘\ /
o @) () . ‘t:“-'-: e :. M " /'/
o . o : T / POlnt target s, final "~ Ve squinted vector in

' ' O ord . i
: : ° Oo °e (@) K . glevation original zero—-Doppler
== [e) enssnsssssannnnnanasnnnnanasnnnnnnsansnufaseunuunnsannnnannanannnnnanannnnnanannnnnn . coordinates

squint

INSAR phase sensitivity to grain size (deg/mm)
o
INSAR phase sensitivity to layer depth (deg/m)

O
o O
O X
A
e
N("
R L
<
=

Y \(V / Those wishing to download data sets can visit the UMass website:

o
N
o
(0)]
oI
K
:
Q.
(e 1
—
o
oo
B>

40

Frequency./GHz Lei et al., 2016 (c) https://umass.box.com/v/UMass-TVC-data

Synthesized aperture size resolution is:
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Along-track,m This website will be updated as processing continues.

Inquiries about the data and instrument can be sent to: siqueira@umass.edu
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